Cloning, expression, and selective inhibition of canine cyclooxygenase-1 and cyclooxygenase-2.
Cyclooxygenase (COX) performs the critical initial reaction in the arachidonic metabolic cascade, leading to formation of proinflammatory prostaglandins, thromboxanes, and prostacyclins. The discovery of a second COX isoform (COX-2) associated with inflammation led to agents that selectively inhibit COX-2. Cyclooxygenase-2 inhibitors are also being developed for canine applications. To assess the compound potency on canine enzymes, canine COX-1 and COX-2 were cloned, expressed, and purified. Cyclooxygenase-1 was cloned from a canine kidney complementary DNA (cDNA) library, with 96 % sequence homology to human COX-1. Cyclooxygenase-2 was cloned from canine kidney and lipopolysaccharide-stimulated macrophage cDNA libraries, with a 93 % sequence homology to human COX-2. The arachidonic acid Michaelis constants for canine COX-1 and COX-2 were 4.8 and 6.6 micrometer, respectively, compared with 9.6 and 10.2 micrometer for ovine. Inhibition results indicated that, for all compounds tested, there was no significant difference between potencies determined for canine enzymes and those for human enzymes.